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Br 2) MgI 2) ZnCl 2) ZnBr 2) ZnI 2 ,if:(iZnCl 2 (tmen) * 

[0 0 7 0] 
[0 0 7 1] 

^ (13) (14) x-^zti&mmz i>^mmfe*mmzm^fz 

«Rffl-3W*yru>^Ri& % *#-£ffl-Stille£j& 
> ffrfc-^MREs ■UK-jfflK£J&* *S*-HeckKJftfc fO- &02&&JKJH& 
*n*# y yi;>^&£^ mrJEL^ (7) - (12) T-tf£ 

[0 0 7 2] 
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#M 2002-244315 



^-v: 30/ 



mmm 1 ) 

[0 0 7 3] 
[<fc2 7] 

KfciK (V) 




1a <R = H) 
1b (R = OMe) 



1) t-BuLi ^ 

2) (Et 2 N)Me 2 SiCI 

3) EtOH/NH 4 CI 




Me Me 



Li or LiNapb 
THF, rt 




XMe 2 Si 

2aa (R = H , X = OEt) 43% 
2ab(R = H, X=H) 66% 
2ba(R = OMe,X=OEt) 95% 
2bb (R = OMe, X = H) 93% 
Me Me 



Me Me 



1) s-BuLi 



2)ICH 2 CH 2 I / >=aat 




MeO 



3a (R = H) 53% (use LiNaph, from 2ab) 

61% (use Li, from 2aa) 
3b (R = OMe) 72% (use Li, from 2ba) 



(2-EtHexyl) 



4 17% 




(2-E1Hexyl)0 



Pd(PPh 3 ) 4 /Cul 
toluene//-Pr 2 NH 




[0 0 7 4] 

«*0fc, S (15) lZX&Z*L&mmt' l 



5 82% 
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^ mm, 2002-244315 ^ ^- v : 31/ 

v»t±ib^rje5^: (v) tc^o*v^Tmg§i-^ 0 

10 0 7 5] 

fb^l b (5.50 g, 13.9 mmol)Ov^^;i/^-x;^^(280 mL) Kn-7?-;l/ 
Vf-*A/^*-9->$gi£(i.6M, 18.6 mL, 29.8 mmol)£, - 3 5 BZtzffiT LTlM 

K.tz 0 -o ° c^^-5 ° cizjLmzfiittjpt, 4f%mm¥Ltz^ K^mm^ (n,n 

-y'xf;V7U)y^;^nny7>(5.0 g, 30.2 mmol) £-5 ° CC5^M^ 
[0 0 7 6] 

o -eof^ ^^;VT;Pr7-;l/(3.7 mL, 63.4 mmol) & J: Z/iiffcT >-^-»> A (0.40 
g, 7.5 mmol) SrJjPx., $ £> 2 3 R#|famfiT**i#L*:o EJ£ifc*»lU 

[0 0 7 7] 

nt>tltzm&%}*yu 1; y>*7A^ D7f-7* 7 7^- (100-200 mesh, 5/1 
hexane/AcOEt)»CJ:0*l*-t*ii:tJ:l), Bfttf2ba (5.85 g, 13.2 mmol) 

LTJRJP9 5%Tf#*CL fcri^ifco nhftfzEm^}2 b aOift 
tt*lH NMR , 13c NMR , 2 9 S i NMRfcT**L-e*ft«j£U * 

[0 0 7 8] 

lH NMR (CDC 1 3): 8 0.48 (s, 12H), 1.20-1.24 (m, 6H), 3.72-3 
.79 (m, 4H), 3.82 (s, 6H), 6.90 (dd, J = 2.4 and 6.0 Hz, 2H), 7.12 (d, J 
= 2.4Hz, 2H), 7.56 (d, J = 8.4Hz, 2H) 0 
[0 0 7 9] 

13c NMR (CDC1 3): a 0.72, 18.67, 55.15, 58.75, 92.73, 113,6 
6, 117.38, 129.26, 131.60, 135.88, 160. 21 Q 
[0 0 8 0] 
2 9 S i NMR (CDC 1 3): a 6.46o 
[0 0 8 1] 

Anal. Calcd for C 2 4 H 3 4 O 4 S i 2 : C, 65.11; H, 7.74. Found: C, 
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#M 2002-244315 



32/ 



65.37; H, 7.79. 

>X1>~, (V) KfF-ttiLto&J&Mt LT<0, e^[2-(i ^yy^f 

;Vy>JJV)7x^]7Wl/>(2 a a ) »COV»TSiWt*o 
[0 0 8 2] 

tt#$f2 a ali, 4t£^2 b a 0^t|WI^<7>#^^tC «fc r)#e>*ifc 0 * 
<DW.mi, 4 3%T?&o/co 
[0 0 8 3] 

#e>*lfcS6<J^2 aa«i^ 1 H NMR ,13c NMR , 2 9 S i 
NMR IZX tti^ftiWm L , ^ti?)^I*^T^L^ 0 
[0 0 8 4] 

lH NMR (CDC 1 3): S 0.52 (s, 12H), 1.21-1.25 (m, 6H), 3.75-3. 
82 (m, 4H), 7.33-7.40 (m, 4H), 7.53-7.58 (m, 2H), 7.65-7.68 (m, 2H) Q 
[0 0 8 5] 

13c NMR (CDC 1 3): d -.88, 18.62, 58.87, 93.19, 127.37, 127. 
98, 129.28, 131.90, 134.26, 140. 42 G 
[0 0 8 6] 

2 9 S i NMR (CDC 1 3 ) : a 6.59 Q 
[0 0 8 7] 

;u)-5-M ^v)7x-;i/]7-bfl/>(2 bb)i:o^riiit-5 0 
[0 0 8 8] 

ffrSUMb (2.87 g, 7.25 imol)<^->^^;i/ jc-x;^^ (145 mL)lCn-'7'^;U 
■Jf^A/A^yjlKiiH, 9.7 mL, 15.52 mmol)£, - 3 5j£-CiftT Lfc 
o 3 0Jt^P>-2 5KJwiajK«:^^*l?,4NPllO*#L/i^ 

f;V^nny7>(2.5 mL, 22.5 nmol) &- 7 8flrciDx.fco ^LT, EJ£«<fr 

[0 0 8 9] 

2bb (2.38 g, 6.71 mmoDSrSfeS^t LT1|X^9 3%-e#-5>dt^-C§7t 0 
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^ #M 2002-244315 ^ ^- V \ 33/ 

#f)^gWi2 b bO$M£|i&£ 1 H NMR , 13c NMR , 2 9 S i N 
[0 0 9 0] 

lH NMR (CDC 1 3 ) : 8 0.42 (d, J = 3.9 Hz, 12H), 3.82 (s, 6H), 
4.59 (m, 2H), 6.89 (dd, J = 2.4 and 8.1 Hz, 2H), 7.08 (d, J = 2.7 Hz, 2H 
), 7.46 (d, J = 8.1 Hz, 2H) 0 
[0 0 9 1] 

13c NMR (CDC 1 3): a -.42, 55.18, 92.45, 113.79, 117.22, 129 
.90, 130.91, 136.11, 160. 18 0 
[0 0 9 2] 

2 9 S i NMR (CDC 1 3): S -7.38 c 
[0 0 9 3] 

Anal. Calcd for C 2 0 H 2 6 O 2 S i 2 • C, 67.74; H, 7.39. Found: C, 
67.47; H, 7.25o 
[0 0 9 4] 

±wZKfc£: (V) lZ7Ts-tZb\z<m<vMtLX<D^ k*X[2-(y^f;Vy'J 
;v)7^^;v]T-t-f-lx>(2 a h) Ko^xmmir Z> 0 \t^2 abli, ±&Ltz 

it&® 2 b b <D&i&t nn^mz x n wm e 6 Ltz 0 

[0 0 9 5] 

lH NMR (CDC 1 3): S 0.46 (d, J = 3.9 Hz, 12H), 4.59 (m, 2H), 
7.30-7.40 (m, 4H), 7.53-7.58 (m, 4H) D 
[0 0 9 6] 

13 C NMR (CDC 1 3): a -.65, 92.88, 127.50, 128.75, 129.15, 13 
1.62, 134.63, 139. 78o 
[0 0 9 7] 

2 9 S i NMR (CDC 1 3): a -6.58 0 
[0 0 9 8] 

Anal. Calcd for C 1 g H 2 2 S i 2 : C, 73. 40; H, 7.53. Found: C, 73.4 
0; H, 7.53. 
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^ §12 0 0 2-2 4 4 3 1 5 ^ ^- v : 34/ 

,5,10,10-7- h 9**-/l/-5,10-5>->7-5,10-yfc Kn^fyrV^l-a]^ >f>( 
3 b)^#7t^Jlcov^T, ±|BKJo5*; (V) tio^J^T^t-Be 
[0 0 9 9] 

21\ 4k&VB2 b a (0.92 g, 2.07 mmol) J3«fc A (0.06 g, 8.7 mmol) 

OS^iCTHF (85mL)^ljn^. 5 B#P£MfiTif#L*:o RtSiR-fr*^**^ 

ffi»=S-^^^^^r-^>^ib#^ H H H $r^Td dticj: t). 0.53 g (1.50 mmol) cog 
Ifttf 3 b -Sr&t-fei&JI LTJRsp 7 2 %T'ff £ £ t § tz 0 
[0 10 0] 

lH NMR (CDC 1 3): a 0.43 (s, 12H), 3.84 (s, 6H), 6.74 (dd, J 
= 2.4 and 7.8 Hz, 2H), 6.85(d, J = 2.4 Hz, 2H), 7.47 (d, J = 7.8 Hz, 2H) 

o 

[0 10 1] 

13c NMR (CDC 1 3 ) : a -.14, 55.25, 110.21, 112.28, 131.19, 13 
2.98, 151.30, 161.46/ 164. 79 Q 

[0 10 2] 
2 9 S i NMR (CDC 1 3): a -.78 0 

[0 10 3] 

Anal. Calcd for C 2 0 H 2 4 O 2 S i 2 : C, 68. 13; H, 6.86. Found: C, 
67.97; H, 6.86. 

, 10- "7" h7> ^-^-5, 10-v'>7-5, 10-S>fc Kn >f >xV [2, 1-a] ^>f>(3a) 
fcWfcfllKo^T, ±fla®£S; (V) K&^&TKmW-r&o 
[0 10 4] 
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^ !&m. 2002-24431 5 ^ v : 35/ 

VffA (132 mg, 19. 03 mmol) £ i XJF-j- y ? V > (2. 44 g, 19. 04 mmol) 
<7>THFi#?&(15 rnL)£Mi&tMB#Hig#t£C:£K «fc Ij, V -f-y u^-y * V- 
K*P»Lfeo -«C*tLT, TMrJfiO-ffc-fr%2 a b (1.40 g, 4.75 mmol)?) 
THF»ift(10 mDSr^TJnx., fOf, 1 0HW#^iltfc o 
[0 10 5] 

-vmU-t ZZtizX *K 0.87 g03fi^^^#7t 0 ?^>(:, ^ 
^r^>j; f)M B H H f^iti;J: 19 0.73 g (2.51 mmol) OBW&jftfc 3 a 5 

[0 10 6] 

£ fc, Z<Dlk£r%>)3 a(i, -if^O<b^2 a a ±fEfb^3 bO^jfi 

[0 10 7] 

lH NMR (CDC 1 3 ) : 8 0.45 (s, 12H), 7.17-7.39 (m, 6H), 7.54-7. 
57 (m, 2H) 0 

[0 10 8] 

13 C NMR (CDC 1 3 ) : a -.42, 124.65, 126.23, 129.94, 132.06, 1 
40.48, 149.42, 163. 67 c 
[0 10 9] 
2 9 S i NMR (CDC 1 3 ): a -.75 0 
[0 110] 

Anal. Calcd for C i g H 2 0 S i 2 : C, 73.91; H, 6.89. Found: C, 73.7 
2," H, 6.86. 

v 3 - K-3, 8- v ^ h * v-5, 5, 10, 10-x b 9 * 1^-5, 10-vv7-yy7-5, 10- 
Kn>f >rV[2,l-aM >7 , >(4)fc$»fc0||fcwc\ ±fB£l&5£ (V) ^ 
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^ mm 2002-244315 ^ ^- v : 36/ 

[0 111] 

ftSOfc, ft^3 b(0.20 g, 0.57 mmol)<7)T H Fi§f&(7 mL) ^sec-T^w; 
^*A/y*n^*^;//^Mf>$gifc(<).98 M, 2.4 mL, 2. 35 mmol) £- 7 8 

> Rlt#St:i,2-y'3- K^*>(0.67 g, 2.4 mmol) OTHF (5 mL) 

[0 112] 

[0 113] 

aauj: *)*g*#j*^*Ljt^ mm^mmrxmrnL, nh^tz^m^m 

ZtK*.*), 47.2 mg (0. 78 mmol) © I 4 ^tf fet^t LTlR^ 1 7 %t 
[0 114] 

lH NMR (CDC 1 3 ): 8 0.44 (s, 12H), 3.92 (s, 6H), 6.72(s, 2H), 
7.89(s, 2H,) 0 

[0 115] 

13 C NMR (CDC 1 3 ) : 3 -.24, 56.18, 84.39, 108.30, 133.70, 142 
.39, 151.31, 159.59, 164. 34 c 
[0 116] 
2 9 S i NMR (CDC 1 3): S -.80 o 
[0 117] 

m*X, 5,10-yy7-vy7-5,10-yl: Kn > [2, l-a] > T> 

mtLt-r^, *5£m^&&#mttnt LTvjtm&fcx&z, {(3,8- h 

4- v-5, 5, 10, 10- -r h 9 ^ f-;V-5, 10-v v?-5, 10- t Ko >tV [2, l-a] ^ > 
T >-3, 7- v -co- [2, 5- tf X (2- ;V ^yn^fy)^>^V-l,4-'>'xf; 
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#12 0 0 2-2 4 4 3 1 5 A *<~-i? : 37/ 



(5) <D&f&<DM*. ±UKfo& (V) ^tiLT^T^t^o 
[0 118] 

i"f> mi^<7) / fb#^4 (50 mg, 0.084 mmolh l,4-^(2-if;K ; lryn+y 
)-2,5-v^^-;V-^>'-tf>'(32 mg, 0.084 mmolK fb7^(h'J7x-;Kt^ 
•7/f >);*?WA(Q) (9.7 mg, 8.4mmolK 0*3 «Mb$JH3.3 mg, 17.22 mm 
ol)<03/l h;Wr_>/vM V^on>7< >(3.5 mL)?§i£?>?i|£i§:j££, 6 0S 

[0 119] 

[0120] 

lH NMR (CDC1 3): a 0.47 (s, 12H), 0.89-0.99 (br m, 12H), 1.3 
4 (br m, 16H), 1.80 (br m, 2H,), 3.98 (br m, 10H), 6.82 (s, 2H), 7.04 (s 
, 2H), 7.67 (s, 2H)„ 1/>MG P C () f fefcif 

> Zom^fr^mt (Mn) fi, 37,500-e&o£ 0 
[0 12 1] 

mmm2) 

JiTFC TfB^BOfoS; (VI) i:io'<, ^<7)^M^m^1-^>o 
[0 12 2] 
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002-244315 A ^- V ; 38/ 



[it 2 8] 






Br 



I 



1) t-BuLi 

2) (Et 2 N)Me 2 SiCI 

3) EtOH/NH 4 C! 



iMe 2 OEt 




EtOMe 2 Si 



EtOMe 2 Si 

7 47% 
LiNaph |tHF, rt 



Me^ jyie 



M e Me 
\ / 

Si 




/ \ 
Me Me 



Me Me 



8 19% 

10 12 3] 

tfBKs WMt LTO, l,4-tf^.[(2--7'n^e-7 jc-;v)oi^-^;v]_2,5-vrn 
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^ #12 0 0 2-2 4 4 3 1 5 ^ ^-vl 39/ 

[0 12 4] 

*fcOfc, 2,5-v-/n^-l,4-v3-K^>-tf>(1.15 g, 2.35 mmolK Zl^ttf 
^(f'j7x-^7^M5^A(II) (33 mg, 47 mmolK fciO^-Mfc 
ft) (18 mg, 95 mmol)CD3/l h^x>/h ij .x-?-;UT 5 >(12 mL) <Dm.&MifcKM 
LT, 2--7*n^e-l-jc^-;v^^^f>( 90 mg, 4.98 mmol)<7) 3/1 h;v^>/h>; 

[0 12 5] 

i«J*£«MPJ«r»*tfe«, ttfc*«ffiT*iJl&Lfco »e>*Lfc»^*^>^> X 
•)SSmci:t:J:»), 1.17 g (1.97 mmol)<7)g^6 LTJR^ 
8 4 %T-#£ £ t § fc„ 
[0 12 6] 

lH NMR (CDC1 3 ): d 7.20-7.35 (m, 4H), 7.59-7.65(m, 4H), 7.83 
(s, 2H) 0 

[0 12 7] 

13 C NMR (CDC 1 3 ) : a 90.81, 95.00, 123.57, 124.47, 125.59, 1 
26.40, 127.02, 130.15, 132.54, 133.66, 136. 34 c 
[0 12 8] 

Anal. Calcd for C 2 2 H i o B r 4 : C, 44.49; H, 1.70. Found: C, 44.4 
2; H, 1.54 0 

[0 12 9] 

m^X, ±Bffr61&6fcfflvvt, ^*M#t LT<7>2,5-fcf* |[2-(x^-> 
v ^f^y »; ;v) 7 j. — o.^- ;v| -1,4- tf x (jl h * *, V * *J-)V v »; ;v) ^ > ^ 

[0 13 0] 

lb-g-^6 (0.50 g, 0.85 mmol)OTHF^(35 mL)H^LT, tert-^ 



ffiIE# 2003-3062767 



Q !&m 2002-244315 ^ ^-v' 

f;WJf-^A/^>^>M(i.6M, 4.3 mL, 6. 88 mmol) £ - 7 8 ST'tST Ltz 
o -to* 2-7 8j£T-2B#ratt#Lfc&, Stt-Mi^NJ-yxf^r^)-/ 
^fj^Dny7Wl.3 g, 7.84 mmol) SrJDx.^ 1 0 BtrWtTMiSt T~#iS t 

[0 13 1] 

-e^)^ xfA^T* n-Ml mL, 17.13 mmol) & J: TO-ffcT ^^6- A (23 mg 
, 0.43 mmol) fciDx.. IfiTl 4B#ra«#Lfco ^M^tETIlL/: 

U v ij rfrii 7A^n7f^77^(5/l hexane/EtOAc) tz J: 19 mWkLtz Q 

•K 272 mg (0.40 mmol) <0 @ 7 £lRsfM 7%T*^fffe@#fc LT#-5C 

[0 13 2] 

lH NMR (CDC 1 3): a 0.53 (d, J = 1.8 Hz, 24H), 1.22-1.27 (m, 
12H), 3.76-3.83 (m, 8H), 7.32-7.41 (m, 4H), 7.56 (m, 2H), 7.68 (m, 2H), 
7.85 (s, 2H) 0 

[0 13 3] 

1 3c NMR (CDC 1 3): S -.03, -.85, 18.67, 58.87, 58.95, 93.42, 
94.90, 126.76, 127.50, 127.80, 129.28, 131.96, 134.28, 137.65, 140.63, 

141. 39 0 

[0 13 4] 

2 9 S i NMR (CDC 1 3): a 6.29, 6.36o 

[0 13 5] 

#Cfc, ±U1t&®7*m^X, LX<D, 5,7,12,14-r" 

^•>7-y^ >tV [3,2-b:3,2-h](l,5-vt: Kn- s ->f > ^-fe >) (8 )?>£•$;$! 

[0 13 6] 

V^^A(44mg, 6.38 mmol) &£Zf~}- 7? U> (0.80 g, 6.24 mmol) 
<^>THFiS«(31 mL)SrMia-C4I^IBIlJt^"t*ittcj: 0 Vf^A^l^ 
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0 #M 2002-244315 ^ ^- ~>* : 41/ 

K*PSfcLfeo £<*>$SiftK*tU (0.27 g, 0.39 mmol)OTHFM(l 

4 mL) SrMfi-CiPx., 1 6 I^IBHtffLfco 
[0 13 7] 

-f - ( 5 / 1 hexane/EtOAc) t:± t)ffiQLtz 0 %h fofzW&$M fc&ffi H 
PLC (1/1 THF/CH3 CN)*C J: fcfc J: »K 37 mg (0.07 m 

[0 13 8] 

lH NMR (CDC 1 3 ): a 0.49 (d, J = 3.3 Hz, 24H), 7.18-7.39 (m, 
4H), 7.47 (s, 2H), 7.57 (m, 2H) Q 
[0 13 9] 

1 3 C NMR (CDC 1 3): 8 -.35, -.30, 124.52, 126.12, 128.39, 129 
.97, 132.04, 140.48, 142.99, 148.04, 149.62, 163.00, 163. 80 o 

[0 14 0] 

2 9 S i NMR (CDC 1 3): 8 -.90, -.60 o Anal. Calcd for C 3 0 H 
3 4 S i 4 : C, 71.08; H, 6.76. Found: C, 71.31; H, 6.78 c 

[0 14 1] 

«V>T\ fb^-%3 a&XWtMSVim&tr-ZtL^tlW^teo £i\ THF 
*K$3lt&UV-visible®JR*^* hfrK&^T, 1t&& 3 a & X XFit&fo 8 
OiRJRS^ifefttt, •€-*i-€**L360 nnrisJ: 0*424 nmT?*ofc 0 — ^fc*'** h 

«t O f 0#'fe-e& I) , t> OStifcte^:ftSti426 nm*3 i 0*473 nmT'fc «3 „ $klt% 
mtft tLxm^ZZb tfoSffi 0)*t>fr o £<, ffc^* 3 a OiRJfci3 J: O^Tfc 

mk.rn.mt, Mi-t£#*&£;rf-&5,io-vfc vuj>rs [2,1-aH >r>x 

& , 37 nmis «fc 0*64 nm £ <£ ti-TftRifcROil o fc e 
[0 14 2] 

*»wo^5Mff«iajr^*«*m, Lauras 
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002-244315 



^-v* I 42/E 



[0 14 3] 
[0 14 4] 
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^ #12002-2443 1 5 ^ ^-v : 

in®] (el) *^oi&3te*t*H\ «Kf«i^*t#tcaffipr^ 
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#12 002-244315 



m m a 



[396020800] 



1. I£H3M B 1 9 9 8^ 2^240 

[-1116] £«M 

ft m flJ3E»JHPHf*Wr4TB 1 #8 



